AIm: Fibrous dysplasia is a benign disease in which medullary bone is replaced by fibro-osseous tissue, and causes distortion and overgrowth of the involved bone and represents about 3% of all bone tumors. There is variability in the manifestation of Fibrous Dysplasia lesions with imaging techniques due to their proportional variations of fibrous to osseous tissue. Radiological differential diagnoses include meningioma, chordoma on MRI and Paget disease on CT imagings. mATeRIAL and meTHods: We report three cases of monostotic fibrous dysplasia, affecting clivus, tuberculum sellae, and sphenoid sinus through the pterygopalatine fossa. We performed pure endoscopic transphenoidal approach for those three cases with the guide of neuronavigation. Extended approach was used via binostril for fibrous dysplasia of clivus and Tuberculum sellae.
InTRoduCTIon
Fibrous dysplasia is a developmental benign disorder of the bone, which is caused by abnormal proliferation of fibroblasts. The disease is classified into three forms: monostotic, polyostotic and McCune Albright syndrome (4, 5, 7, 8) .
Misdiagnosis of neuroradiologic imaging is one of the great challenges for fibrous dyplasia. Although both CT and MRI, are valuable, CT being more superior, the histopathological evidence obtained by surgery is required to make the definite diagnosis (2, (4) (5) (6) (7) (8) (9) (10) .
Endoscopic transsphenoidal approach is an easier and minimal invasive procedure especially for tuberculum sellae and clivus lesions, which are difficult to reach by transcranial approach (1,3,7).
Anik I. et al: Endoscopic Approach for Cases with Fibrous Dysplasia
We report three cases of monostotic fibrous dysplasia, affecting clivus, tuberculum sellae, and sphenoid sinus through the pterygopalatine fossa, which were operated on by pure endoscopic transphenoidal approach and discussed the neuroradiologic misdiagnosis of these cases.
Case 1: Fibrous Dysplasia of Clivus
A 47 year-old male presented with headache for two months. Neurological and physical examination were normal. MRI revealed solid mass lesion expanded left part of the clivus showing decreased signal on T1 weighted and increased signal on T2 weighted images was seen. Contrast enhancement was observed after contrast media injection. Chordoma or chondrosarcoma was the initial radiological differential diagnosis ( Figure 1A ,B).
Case 2: Fibrous Dysplasia of Tuberculum Sellae
A 30 year-old female presented with headache, irregular menstrual cycles, and galactorrhoea. Her endocrine tests confirmed raised PRL level to 340 ng/ml. There was no adenoma apparent within the pituitary gland. Other pituitary function tests were normal and there was not any medication causing hyperprolactinaemia. Endocrinology department assigned medical treatment for hyperprolactinaemia.
On MRI, mass lesion of 2x1cm dimensions located at tuberculum sellae was seen. The lesion was hypointense on T1 weighted, hyperintense on T2 weighted images and dense contrast enhancement was observed on contrast-enhanced images (Figure 1 C, D) . Radiological diagnosis was en plaque meningioma. 
Case 3: Fibrous Dysplasia of Sphenoid Sinus and Pterygopalatine Fossa
Fifteen year-old girl had a history of syncope. Her neurological and physical examination was normal. Multislice (64 detector) computed tomography revealed a lesion of ground glass density causing expansion that is located at the left wall of sphenoid sinus extending to pterygopalatine fossa ( Figure 1 E, F).
Neurological and physical examinations of all cases were normal. The symptoms of the patients were all non-specific which cannot be related to the lesions.
Surgical Approaches:
Surgical procedures were performed by extended approach. Neuronavigation was used to verify anatomic landmarks in all cases.
Patient was placed supine fixed by Mayfield and turned slightly on a horizontal plane toward the surgeon and the head extended slightly on the sagittal plane. The procedures were performed using a rigid endoscope (Karl Storz, Tuttlingen, Germany). In cases with clivus and tuberculum sellae lesions, after viewing choana, and sphenoethmoid recess, middle turbinate was resected partially in the right nostril and middle turbinate of the other nasion was lateralized for binostril approach.
For the clivus lesion; anterior sphenoidotomy was performed from inferior border of ostium by microdrill. We extended the bone removal to the posterior portion of the vomer and the sphenoidal floor to access the lower clivus. The borders of the clivus were defined with the aid of neuronavigation.
For the tuberculum sellae lesion; anterior sphenoidotomy was performed removing posterior nasal septum, rostrum and perpendicular lamina by microdrill. Sellar floor, opticocarotid recess, tuberculum sellae and planum sphenoidale were visualized.
After defining dysmorphic bone structure involving the clivus and tuberculum sellae, resection of the lesions were performed using high speed drill, curettes and punch ( Figure  2 A-C).
For the sphenoid sinus lesion; the surgical approach was performed through the left nostril. After pushing the middle turbinate laterally, choana and sphenoid ostium were defined. Sphenoid ostium was expanded medially with highspeed drill. Unaffected right sphenoid sinus was observed to define normal anatomic structures. Neuronavigation was used to define lateral border of the lesion. Dysplastic bone was resected with curettes and punch for a while to get pathologic sampling and then high-speed drill was used for partial removal of the component, which filled the sphenoid sinus (Figure 2 D) . 
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and PD of the skull has similar signs on CT scans that can be diagnostically confusing. They tried to differentiate the dissimilar features of FD and PD (10).
In our first case of clival fibrous dysplasia, radiological report revealed chordoma as a first diagnosis and in the second case of tuberculum sellae fibrous dysplasia, the lesion was thought to be meningioma radiologically. In the third case radiological findings revealed fibrous dysplasia as the first diagnosis. In the first two cases, since radiological reports did not specify fibrous dysplasia in the differential diagnosis, we did not perform CT scans of the patients.
The transphenoidal route has been the preferred approach in previous cases of clival fibrous dysplasia, mostly with traditional microscopic technique (1,4). Singh et al (7) and Gonçalves et al (3) published one case of endoscopic transphenoidal approach for fibrous dysplasia of clivus.
Transcranial approaches to the skull base have higher mortalities and morbidities than the other anatomical areas, and following the patients without surgery for benign lesions of the skull base may therefore be an alternative aspect.
Endoscopic approach is a minimal invasive for the regions which is more difficult to reach by transcranial approaches. This approach provides the most direct anatomic trajectory to these regions and eliminates the need for an extensive lateral skull base approach. Endoscopic approaches are convenient for fibrous dysplasia of skull base even for biopsy or curative resections providing panoramic view and identifying the borders of the lesion better than microscopic approaches. We suggest performing the endoscopic approach to provide the definite diagnosis for these lesions even in clinically silent patients considering the advances in surgical procedures and neuronavigation.
We have performed endoscopic transphenoidal approach for all three cases. Head position is important in these cases since extension of the head is appropriate for tuberculum sellae lesion while head position should be decided due to position of clivus for clival lesions. Extended approaches should be performed for clival and tuberculum sellae lesions. Removal to the posterior portion of the vomer for clival lesions and perpendicular lamina for tuberculum sellae are required to access the surgical field. The binostril approach for extended procedures has the advantage of using 3-4 hands simultaneously.
One of the difficulties of this approach for fibrous dysplasia is to identify surgical landmarks because the lesion destroys the borders of landmarks especially for clival lesions and sphenoid sinus involvements. This difficulty can be overcome with the aid of neuronavigation and gaining experience with the endoscopic transphenoidal surgery.
ConCluSIon
In skull base lesions, CT and MRI should be both performed to avoid misdiagnosis. However, histopathological sampling provided by surgical approach should be definitely obtained to establish the final diagnosis for fibrous dysplasia.
In the first case with clival lesion, we realized the misdiagnosis during the surgery and ended the operation after exposing the posterior borders. In the second case with tuberculum sellae lesion, we had to perform total removal of the lesion to clarify the absence of the meningioma.
ReSulTS
In our first case of clival fibrous dysplasia, radiological report revealed chordoma as a first diagnosis. In the second case of tuberculum sellae fibrous dsyplasia, the lesion was thought to be meningioma radiologically. In the third case radiological findings revealed fibrous dysplasia as the first diagnosis. Total resection for tuberculum sella, subtotal resection for clivus and partial resection for sphenoid sinus lesions were performed. Pathologic diagnosis were fibrous dysplasia in all three patients.
The patients were followed up for 24 months for the tuberculum sellae lesion, 16 months for sphenoid sinus lesion, and 16 months for clival lesion. There were no morbidities or mortalities.
dISCuSSIon
Fibrous dysplasia is a benign disease in which medullary bone is replaced by fibro-osseous tissue, and causes deformation and overgrowth of the involved bone. There is a small risk of malignant transformation for fibrous dysplasia being osteosarcoma, fibrosarcoma and chondrosarcoma. Surgical removal is indicated to define the histological diagnosis and to treat any bony deformity or cranial nerve compression (4, 8) .
Radiotherapy is not advised for fibrous dysplasia since there is a risk of malignant transformations due to adjuvant radiotherapy. Long-term clinical and radiological follow-up is necessary (4,7).
In the literature three types of fibrous dysplasia were described. Monostotic form is mostly seen with about 70% involving the long bones like femur and tibia. Clivus is a rarely affected site for monostotic fibrous dyplasia and to our knowledge fibrous dysplasia of tuberculum sellae is not reported. Multiple bone involvement (Polyostotic form) is a less common form of fibrous dysplasia (30%), and the third is polyostotic form with McCune Albright syndrome (4, 8) .
There is variability in the manifestation of fibrous dysplasia lesions with imaging techniques due to their proportional variations of fibrous to osseous tissue. Fibrous dysplasia shows low signal intensity on T1-weighted images, while the signal intensity on T2-weighted images varies from high to intermediate or low cellularity, depending on collagen content, extent of bone trabeculae, and cyst formation.
In fibrous dysplasia, a relatively typical finding on CT is an amorphous ground glass appearance (2, 6, 8) .
Radiological differential diagnoses include chordoma, meningioma (9) , and Paget disease (10) . On CT scans, skull lesions of fibrous dysplasia (FD) may often be misdiagnosed with Paget disease (PD). Tehranzadeh et al defined that FD
